Abstract. We report on the fault complexity of the large (M•o = 7.6) Chi-Chi earthquake obtained by inverting densely and well-distributed static measurements consisting of 119 GPS and 23 doubly integrated strong motion records. We show that the slip of the Chi-Chi earthquake was concentrated on the surface of a "wedge shaped" block. The inferred geometric complexity explains the difference between the strike of the fault plane determined by long period seismic data and surface break observations. When combined with other geophysical and geological observations, the result provides a unique snapshot of tectonic deformation taking place in the form of very large (>10m) displacements of a massive wedge-shaped crustal block which may relate •to the changeover from over-thrusting to subducting motion between the Philippine Sea and the Eurasian plates.
and over 8 m horizontal offsets observed (e.g., Lee et al. [2000] ). While the GPS data indicate the existence of large northward oblique motion on the northern part of the fault (Fig. 1) , the surface trace does not continuously follow the mapped CLPF, instead, it turns to the east and extends another 15 km striking N80E (Fig. 1) . It is not obvious whether this extended piece of surface break is just a near-surface effect caused by slip on the CLPF, or corresponds to a large asperity on an unmapped fault. We address this question by modeling surface static displacement data following a finite fault approach [Ji et al., 2001a] , and try to constrain a reasonable fault geometry for the future study of the dynamic rupture.
Analysis
Observations in the vicinity of the surface rupture were selected, and include 119 GPS displacements and 23 doubly-integrated strong motion accelerograms ( Harvard  37  25  96  211  65  87  303  20  Combined  25  25  78  218  65  96  304  20  Fault-1  3  30  59  218  65  107  295  18  Fault-2  80  30  128  218  67  70  322  19 Single 3 Table- 2). Note the strike of Fault-1 differs by more than 30 ø from that derived from CMT. However, such a result is expected because the slip of the Chi-Chi event involved multiple fault planes. The CMT solution is primarily based on long period seismic waves with wavelengths over 300 kin, hence the 80 km extent of this earthquake can be roughly approximated as a point source. The CMT solution, thus, reflected the vector summations of all contribution from the variable-geometry multi-fault segments. In Table 2 were produced by the single-plane model and red by the combination of Fault-1 (green traces) and Fault-2 (blue traces). All the traces are aligned on the P-wave first arrivals and a rupture velocity of 1.9 km/s is required to produce such alignment (assuming the velocity model in Table-I) . We assume that all elements have the same rise-time function with a width of 7.5 s.
Since our solution is mainly controlled by numerous GPS measurements, one might wonder if some of this slip occurred during the numerous large aftershocks [Kao and Chen, 2000]. We address this issue by computing the dynamic solution with our static models. For each point on the multi-fault plane, we define its rupture distance as the shortest on-fault-plane distance from the hypocenter, and its rupture initiation time is assumed to be the ratio of the rupture distance to the average rupture velocity along the shortest distance path. Then the seismic waveforms at two strong motion stations at the northern end (Fig. 3) , where the largest GPS motions were observed, can be simulated very well with the multi-plane slip model and very simple assumptions of the rise time and the rupture velocity (Fig. 4) . Note the displacement at T068 (the northern station) is dominated by the contribution of Fault-2, whereas, the contribution of Fault-1 dominates the displacement of T052. While the single-plane model solution can explain the waveforms of station T052 equally well, it fails to model those at station T068, even though these stations are less than 10 km apart. Further research will be directed toward a combined inversion of seismic and geodetic data with the inverted fault geometry. That will help us to clarify this question.
Discussion
It appears that motions of two major fault planes of the Chi-Chi earthquake exhibit mechanical characteristics similar to the larger scale interaction between two plates. The CLPF and two adjacent faults to the east, the Shuang-Tung fault (STF) and the Shu-Li fault (SLF), formed by the east-west collision between the two plates [Teng, 1990] , either turn to the east or are truncated by the east-west trending valley near their northern ends (Fig. 1, lower-inset) . The surface projection of the hinge axis (green dashed line in Fig. 1 
